and death of tissue in the surrounding area result at a later date if the burn is not fairly widely excised.
Contacts through metal objects have been adequately illustrated by Mr. Mitchell.
Capacity.-It is not always realized by surgeons that actual contact is not necessary to produce unwanted return paths. Mere separation of the body from an earthed body or metal by a thin area of insulating material may, by virtue of the capacitance existing between them, transfer the high frequency current with heating effect and burn production, just as the radio condenser performs a similar transfer function. Many surgeons have found this to their cost. A light grip on a metal diathermy forceps may result in capacity between a small area of these and the earthed surgeon's hands. The heating effect disrupts the rubber and also the hand, resulting in a few words about perforated gloves, which, however, were really in no way to blame. Because of these possible return paths, it is essential as stated that the diathermy machine should be controlled by the surgeon, the only possible fault in the machine that could cause a bum being a stuck "on-off" pedal relay. This, however, should not pass unnoticed because machines are provided with an indicating neon, .which shows when the active electrode is taking current. It might, however, as a further safety measure, be suggested that manufacturers fit an audible device such as a buzzer as well, for modem valve machines are silent.
illeal Diversion in Spina Bifida-An Alternative Method By S. GLASER, F.R.C.S. Bath IN a rural and, to a large extent, geographically circumscribed clinical area the problem of children with clinically significant spina bifida is a small one. Only a few patients have been referred for urological opinion over the last fifteen years. At first the policy was based entirely on conservative principles. For boys abdominal pressure and urine-collecting apparatus has been used. Some girls have kept dry with pressure evacuation of the bladder, but a small hard core has remained who for one reason or another have failed to improve with these techniques, and whose impaired progress at school or in learning to use orthopwedic apparatus has necessitated a more radical approach. So far 3 patients have been operated on.
Irvine et al. (1956) suggested a method of avoiding uretero-ileal anastomosis. In their experimental dogs they excluded the 'hazards of this anastomosis by implanting the bladder base with the uretero-vesical orifices eundisturbed, and it seemed that this could be equally applied to the cases in hand. A similar technique has been described recently by Cordonnier (1957) , who has treated 3 patients by operations similar to those .-described in this papet'. The principle is to anastomose the proximal end of an isolated loop of ileum to the base of the bladder after its fundus has been excised, and to bring the distal end out as an ileostomy; The urethra is severed and closed, thus ensuring that all the urinary drainage is via the ileostomy. One problem was the notorious difficuilty-of closing the female urethra, also noted by Cordonnier. An attempt was made in the first case to avoid this problem by ignoring the urethra completely, by anastomosing only the trigone with its ureteric orifices to the ileal loop. This was, of course, similar to the technique used in the early attempts at uretero-colic anastomosis. A short account of the first three cases wilt illustrate the methods and problems more clearly.
CASE HISTORIES Case I.-M. D. G., a moderately intelligent girl of 15, had spina bifida with minor orthopaedic 'deformities of the feet which had been well corrected and which caused her no bother. Her only major disability was urinary incontinence.
On examination.-She had a scar over the sacrum where repair of the spina bifida had been undertaken when she was a baby. No evidence clinically of hydrocephalus; mental development fair. Some sensory loss over both heels and in the sacral area. Equinovarus deformity of the feet. UroIogical investigation showed continuous, incontinence of urine. The excretion pyelogram showed good renal function with no gross back pressure. It was found difficult to measure the residual urine as she could not void, but the bladder usually contained about 120 c.c of urine. Cystoscopy showed bullous trigonitis and large ureteric orifices.
Operation (12.7.57).-The bladder was fully exposed extraperitoneally through a long left paramedian incision. The peritoneum was then opened and a length of ileum isolated, intestinal continuity being restored by end-to-end anastomosis. The bladder was now split open or bivalved by 'a long anterior incision from the fundus almost into the internal meatus. An oval incision was made to surround the trigone and ureteric orifices and the incision was deepened through the full thickness of the bladder wall to give a freely mobilized trigone attached posteriorly to the two ureters, the size of bladder segment approximating to the transverse section of the ileum. Unfortunately mobilization of the trigone had separated it from its blood supply and left it entirely dependent on what could reach it along the ureters. The rather blue looking trigone was anastomosed to the proximal end of the isolated ileal loop and the distal end brought out in the right iliac fossa as an ileostomy. The peritoneum was closed carefully around the ileal loop and its mesentery. The bivalved bladder with its intact urethra and the large hole in its base was left in situ.
The post-operative course was free from any serious general reactions. For the first six days urine drained freely by catheter from the ileostomy. On the seventh day ileostomy drainage ceased and all the urine drained through the stab drainage incision in the left iliac fossa. This lasted five days, when drainage from the ileostomy recommenced, and drainage from the stab wound ceased. But there had now developed an occasional leak from the urethra. A month later on discharge from hospital, she was draining up to 3 1. daily into the bag, but every day there was some leak below. This varied in amount but was never sufficient to necessitate resumption of her waterproof knickers and nappies, nor in fact did she even need to wear a pad. The patient felt that so much had been gained that this small disability could be accepted.
During the next two years she had two incidents of hmmaturia for which no explanation was found. The urethral leak became steadily more troublesome, though not so bad as to need the constant wearing of a pad. The excretion pyelogram showed a normal right kidney but some dilatation of the left kidney and ureter. It was decided to re-admit her for exploration of the left ureter and closure of the fistula. Operation (7.7.59).-The vesical and prevesical areas were re-explored. Gross fibrosis made dissection difficult and tedious, and the full objectives of the operation were not achieved. The bladder had healed and reconstituted itself around the ileal loop which was attached at the trigonal area and emerged at the fundus. The serosal surface of the ileum seemed to be covered with bladder mucosa. The bladder contained urine and as it was in normal connection with the urethra that accounted for the urinary leak. Urine was entering the bladder through a fistula low in the anterior wall of the ileum. The dense scarring made it dangerous to continue searching for the left ureter. The urethra was found, freed, divided and carefully ligatured distally. The proximal urethra and bladder neck were freely mobilized and subsequently closed as part of the anterior bladder wall closure. The ileovesical fistula was enlarged upwards into the extravesical part of the ileal loop. The ileum and bladder were then anastomosed sideto-side, and the bladder closed anteriorly and distally, especial care being devoted to the bladder neck.
Progress was satisfactory and the patient remained dry below for two and a half weeks, when she began to leak again from the urethra. However, a month after the operation she was quite dry down below and has remained so ever since.
Clearly the idea of using the isolated trigone can only be successful if the blood supply remains adequate. Possibly a larger disc and less mobilization and freeing of the tissues posteriorly would preserve the vascular branches. Certainly it would need much greater mobilization of the ileal loop to bring it so far down into the pelvis.
It was decided to use the simpler method in future cases.
Case II.-R. P., a girl of 7, was referred because her constant urinary incontinence made it impossible to fit her with adequate orthopaedic apparatus.
Previous history.-She was operated on immediately after birth by a country general practitioner for closure of a ruptured spina bifida. In his original letter to the neurosurgeon he stated that "there was considerable prolapse of the cord elements and owing to the size of the gap, I could not bring sufficient aponeurosis to cover the deficiency, but the skin was easily mobilized and stitched, healing by first intention". When first seen at hospital the baby was noted to be hydrocephalic, with a spastic paraplegia. The opinion given was that "nature will eventually take its course, and it will be a merciful dispensation if the infant does not survive too long". This, however, was not to be. When first seen seven years later she was a bright child with obvious hydrocephalus and only very slight mental retardation for her age. She still had her meningomyelocele with paraplegia and in addition bilateral congenital dislocation of the hips and bilateral congenital talipes equinovarus. Further neurological opinions were sought and it was agreed that while there was no hope of improvement, there was also no evidence of deterioration. It was thought worth while tberefore to make her dry so that she could be taught to walk with apparatus and be fitted for education in a special school.
Preliminary investigations showed good renal function and a moderate bladder residue.
Operation (17.9.57).-The bladder was exposed extraperitoneally and the fundus freed from its peritoneal attachment. An ileal loop was then prepared in the usual manner, continuity of the bowel being restored by end-to-end anastomosis. The urethra was carefully dissected retropubically and divided. The distal end was ligated and oversewn. The proximal end was oversewn with 3 layers of catgut. The previously mobilized fundus and greater part of the bladder were excised leaving a small eggcup of bladder base which was anastomosed to the proximal end of the ileal loop, the distal end being brought out as an ileostomy. Post-operative progress was uncomplicated, and the child remained dry. On the fourteenth day she was seen by the orthopadic surgeon, and arrangements made for her to return to his care. Twelve hours later she 11 355 developed a severe urinary leak per urethram. This diminished the next day, but continued to a lesser extent for several weeks before finally drying up. Three weeks after her operation she suddenly developed a high temperature, became unconscious, and developed persistent right-sided epilepsy. This status epilepticus lasted approximately a week, but she recovered gradually and ultimately no residual neurological disability remained. For a long period she was nursed sitting up and unfortunately developed flexion contractures of both hips. However, the orthopedic surgeon was able to correct the extra deformities produced; it was not many weeks before he had the child walking in an apparatus, and she has now gone to a special school as originally planned. Post-operative excretion pyelogram showed no change in renal function. Urea and electrolytes were all normal.
Case III.-A. E. C., aged 4. Her management at bome was causing considerable distress, and she was therefore submitted to operation earlier than the others. She has sacral agenesis with other spinal abnormalities (fusion of bodies T. 7 and 8, and failure of fusion of spinous processes T. 7-11). *She has had a severe left talipes calcaneovalgus which has been treated and she walks fairly well with boots and leather mould. Her main symptom was her urinary incontinence,.and it was hoped, if she could be made dry, to send her to school. Preliminary investigations of the urinary tract showed no abnormalities. 15.5.59: The same operation was performed as in Case II. Post-operative recovery was uninterrupted and uneventful. Leaking from the urethra did not occur. At her subsequent review she was keeping well, and her mother was managing the bag satisfactorily.
In conclusion it seemed logical and safer to simplify urinary deviation by excluding the one set of anastomoses known to give rise to many complications. Since there is no pathology necessitating the removal of the bladder base and trigone in these cases, this type of operation seems to be the correct one to use. It is easy to perform, safe for the patient and works satisfactorily.
